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(FOR KEY SEE REVERSE) : 50X1-HUM
1. The water canal at Ostashkov / refers to the installa-
tion on Gorodomlya Islend was usable only
‘for investigations of two-dimensional gas W S 1tage was its sim-

plicity whieh resulted in low-cost experiments. Furthermore, the production

of models for the water canal was simpler than for the wind tunnel. IV is

possible to cbserve an experiment in a water canal for an unlimited pericd

of time, whereas such time is very limited in the wind tumnel, and experi- S0X1-HUM
tion is not possible during the operatlon of the wind tunnel. @ ‘

it will never be possible to completely substitute the water -, .\,
canal for the wind tunnel, although it is possible to greatly reduce the -
. pumber of the very expensive wind tunnel experiments by carrylng out prelim-
inary experiments in a water candl. :

»

1 24 'I'hé maiﬁ‘cll:lf;l'iculty 4n the use of the water canal at Ostashkov was the wave
which formed at the bow,for which there was no analogy in a gas problem. Its
influence was to be countered by the use of 1low water levels and large models.
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inadvisable to go too far in this respect because
the influence of. the boundary layer which develops at the bottom then
becomes neticeable. :

3, A further difficulty can ocour if processes are used which develop
adiabatically rather than isothermally. As is known, the analogy
does not then acourately apply. Compression shocks are examples of
non-isothermal phenomensa.

4. However, these factors cannot considerably reduce the usefulness
of the water canal, especially if sufficient consideration is
given to them during, or in the evaluation of ,the experiments.

5. The essentigl theory for this work appears in an article written by
E. PREISWERK, entitled "Applications of the Methods of Gas Dynamics
to Water Flows with Free Surface.s”. :

6. All of the egquipment except the basin was built at Ostashkovjy
the basin wae built in Moscow (at NII-88 (?)) after the Germans had
departed, Dr. SCHMIEDEL had built the small basin [s—eg Figure 2
page 6_/ and had designed the large basin /see Figure 1,

page 5 before he died. ‘

7. The Bovie‘ti showad'very little interest in this work, and were
contemptuous of it, making no effort to hide their objections as
[ ey ohanged their tuda
, however, and agreed that the method had real value.
But they still seemed uninterested in the detalls.
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9. Five problems

a. Investigation of the analogy between water flow and‘ gas
flow (gas with Kes2) on models,

Thie investigation compared +the water levels with the
pressure or densities calculated for gas with K e 2.0,
Theoretically, an analogy exists between the density o
the gas and the depth of the water. .

The following models were examined with various angles of
inoidence (K Js

1) Plates (100, 200, 300 millimeters in length)
2) Wedgee /see Figure 4, page 6 _/.
3). Models with oval contour [;08 Figure 5, page 6__7.

‘ The following were measureds

, (1) The water level on the model by reading the level-
-5 with a gauge which is fastened to the model. :
(2) The water level on the model by_use of a height
meter /see Figure T, page 7 . ,
(3) The tangential and normal force by use of the
.w.'"a i . balance [;ee Figure 3, page G a

Y
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The coefficients were thus calculated.

In general, the analogy was cqonfirmed by the experimente.
Devigtions were observed because of the wave which formed
at the bow of the medel. There 1s no anglogy for it in
the flow of gas. In order to keep the influence .of this
devistion small, the models muet not be %oo small (200~
300 millimeters) and the water level not too great.

b. Investigatiomof the analogy as it o lies to Jets.
 Measurements were made on a model /see Figure 6, page 7_74
which had been constructed for Mww 2 (M ie used here as
Mach number). The water level was measured along -the
middle axis and on the sides of the model. The values
obtained correspond to those which are anticipated accord-
ing to the analogy.

¢. Investigation of the stern resistance as it applies to
various models.

The stern resistance for various models as it depends on
the Mach number was examined and the results were compared
with the values known from literature. Specificelly; the
influence of the length of the model on stern drag vas
examined. .

The water level was measured at the stern of the model,
and from 1t the coefficient of resistance was determined.
Pictures were taken of the water flow. |

In agreement with the values available in literature, the
coeffiocient of resistance is at 1te peximum if Mwe 1,

As the Mach number increases it becomes smaller, and
beginning with Mee 2.3 it corresponds to the value whioh
would exist if h == O (for gas, this corresponds to

P wwm 0)-

d. Investigation of the discharge from jete with straight walls.

. The thrust produced by a Jjet depends upon the Jjet angle fi
end the retio of dlameters d, / 4. d, :

6 4

Thia irfluence wes to be .examined through experipents in the
water oanal Wwith various outside pressures, Outeide
bro-aure"(Auabdruck-aegeﬁdruok) is pressure (water height)
megsured several centimeters ahead of the model.;

The models with @ = 20 to 90° and with various lengths
were examined. Che water level was determined slong the
axis, along the wall, across the narrowest point, and

aoross the exhaust aperture. From these measurements

the thrust wes determined. Piotures were also made of ?
the current. Various outslde pressures were produged by
raising the baffle plate [_;ee Figure 1, page S .
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The progress of current inside and outside of the Jjet was

determined by means of the flow pictures. In some cases

a separation of the current from the jet wall was observed.

This separation occurs when the water level at the wall has

dropped to the value of the water level outside of the Jet

(outeide pressufe\. The conditions for maximal thrust could
4. ‘ 50X1-HUM

e, Inveatigation of the use of diffusors for supersonic currents.

The assignment was to determine the degree of efficiency of

- . diffusors for supersonic current for which the compression im
socomplished either through a vertipal shock,or through one
or seversl inclined shocks plus one vertical shock (Oswatitsoh-

Diffusor) (sic).
Thnrfolibiing.tipo modeln'weré builts

o f .c'rHc,al» shock wave

| T

W

slant shock: wave

Dyhamio pressures before_snd after conversion were measured
f‘-ﬁu Figure 8, page 7 _7. -

The wquriﬁents showed g great improvement in the degroe‘of

efficiency if "Oswatitsch" (sic) -diffusors are used. The values
measured corresponded guite closely to those oclaimed by theorye
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Figure 2. SMALL WATER CHANNEL
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Fiqure 5. OVAL MODEL

Figure_4 WEDGE MODEL
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